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Abstract of JP2004014485 

PROBLEM TO BE SOLVED: To provide a 
defect inspection device of a high resolution 
realizing the increase of inspection speed in a 
technology of inspecting defects of patterns, 
foreign matters, remnants, steps or the like on 
a wafer in the course of manufacturing process 
by electron beams. 

SOLUTION: An electric field for decelerating 
electron beam is formed on the surface of a 
semiconductor 7 to be tested, and the electron 
beam with a certain area (plane-shaped 
electron beam), including energy component 
which can not reach the surface of the 
semiconductor tested due to deceleration 
electric field, are reflected at the very vicinity of 
the surface of the semiconductor to be tested 
to form an image with an image-forming lens 
1 1 , and the image of a plurality of areas of the 
surface of the semiconductor to be tested are 
obtained and stored in an image storage pail. 
By comparing the images of the plurality of the 
areas, presence and position of defects in the 
areas are measured. 
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VtmUTUl. a+af^^VUT. 't7xAIC9ll^t3m^<?)x;?>il.4*-tt5 0 0eV. 20 
C 0 0 4 0 ] 

. -o ti y> ^ . -»;m^caifi)T^Jii3:«-ls«gt40nm^-r3fed;)icia35^aift25 

tt3TfJ;^1Vt-^V.-»J«^«S«il!<?)«^<?)ntt1/2X0. 001X1=0. 000 30 
5 V 5J I . 
[0041] 

Ja««^<?)»^ic«'l»«gt40nm>:-rife4i)ictt. SCJPfJSiiiift (e) 8 0mi-a. 

oL-?. <?) ft s P3 Q ^fe t m^tt . 0 6 14 0 . z%-g'9ti. Rmmj-<i>ik 

sLmm iw.mm^'&.cnt J s.mm^wo?^i^) i*, r i moL^e Forma. 

-tcon tn Low-Vol-toL^-e Sca-nnin^ Electron mi 
croSooPy, SPIE. Bel I i n f k a.n\ . P. 43. P67. 1 993JIC 
J^J)i. lg«x;?;U1'-500eVIC3irl)T0. 02-0. 03fi)I-?y)I. U^tfoT 
.;Sti^^l8S«l!C3yit^nt3c. 0. 00 2X0. 0 25 = 5e-5'i;»««;/J\ri)fll^ 
« ? . 40 
C 0 0 4 2 ] 

*f!BH C 3Tf I) T 13: . ¥ Jfl 55 -t? X A HlC Sirn C - /^t^-^ <?> * * sit ±^ CBtIa 

[ 0 0 4 3 3 

07l'©S0lcrv-rj:7C, -^m^ti^fitf^K} 8 0S<9;X*fr';ttoTlt5'flcJ5lffl 
miQlOitU, 3|5;fgBBC?yi)Tl3c. *ElC/Tvrj;"?ICt^T©*^t^iai3rS±IC±^T 

Ifi (PotentiOLl oCi strt fcution) tff^fet3:«^l3:Sii:^|q]7^«< 
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tC tt * ^iJ ? . . 
[ 0 0 4 4] 

l«C«#t?*-7<^^. U*.tfft>Tn = 0. 5, c=o. 5^ri. 
C 0 0 4 5 3 

yx±tt)iit)JYs^}<oj^jc^j. 10 

[ 0 0 4 6 ] 

[$ 1 ] 







C 




1.0 


5% 




5e-4 


5% 




5e.5 


5% 




03 


50% 



20 



li, P ix = 40nm-?H-»0*:. ^fSWiff, fl!!<?)55^'iJit«OTff#Jtt«5®iitB!-?«IS 30 
[ 0 0 4 7 ] 

2*tl^S<?)«fl?tmt. *IIJitl^5!)ICJ;I*^lfillffil3:. :*:BUUT. } 01, St 

oZv ing*^^aia3i 0 3. miinQsaJi 043vj;5fit"j«pa5i 0 5J:'>i«BjfrtLTi) 

[ 0 0 4 8 ] 

m n t n t z ^ t m 1 1 . m^M] ictt. zi-/o/wi<5V3yK=*=-ii 40 

^SStffli)^. X^JAt.'-^. (^J^isr. 1. 5uA) t^ox^^^Uf-ilit^fi. 5ev 
[ 0 0 4 ?] 

-/a-?, ^^^S5'>l4©S□^f^«CIIJ^^<l^ltt^i>m^t■-/^;»f^f^E!^r^^3. iiR'>l4±-? 

(0 i^Wfi ns^ ') m n X ^ t . mxtx -i opumft-?*)';. tiriBji/>7*ec«fcoTctLt 1 50 
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C<9llttm^t.*-^tt. 9RS^^iil^J8S5lCJ;oT'^xA7*S±<4>ftjg<?)fltllC^lb it 
[ 0 0 5 0 ] 

<D»mMt^kmz^m<j)z^)^^-^'^')i>XT(^>^-^^$i.ttlZ . 

C 0 0 5 1 ] 

r 0 = /S 2 • z m ( 3 ) 

tmnt}f±[3 -7 1) z ^st-d'^ z , 

[ 0 0 5 2 ] 

^IDMifiy^tt. iSttO. 25m^ooGL. ZmttSmm"?^?. ctit (3) ^cltAf? 
[ 0 0 5 3 ] 20 





■»m^» 3 


0 




IC 1* + ^ I 


V * ;c ^ 




z 


m 5 


m m V t tt 


w 


. B 13: 


2. 4tin^'0Ld,*-?fF^ 


-? $= ^ c "i: ic ^^ 


I . c <<) 




13: X ^"^l 








7 □ X 


:?f-A<9<ItM<9r4l^^? 


□ X ^ - A <?) X 


r riU 13: 








e 
















[ 0 0 


5 4 ] 
















fl ^ J^x 


l-?<i) C - 




H ¥ 




Q m ?i ai t f 


. □ X 


:?f - 


A QfflB 


r ti t 


A f « 








»j 0 ^ »f SI 


-3 . 






C 0 0 


5 5 ] 
















A f = 


f • e / a 










• (4) 






a = X 


/ ( 2 f ) 










( 5 ) 






^ (4 


) ( 5 ) 




> ^JIJ^ 


txn'm\y yxo>m^^m 


f tff 1 0 m m -? 


H «; f - 




r X 


t 4 0 


u m U ^ 




^ 13: . 


9 D X 4 - A&m<Dr ti 


A f 1 0mm 


mmrti 




Folli « I) 




t ^ )^ ^ n 


■? 


<0C - 




0 u m V ft Z . 


u r ti ic 






- LO) 


!7 □ X ^ - 


A 




\yy7:(>>mm^m<oiS.fSfcw.E.7itz-o 


-? + «^ 




KHZ 




2 


e 













[ 0 0 5 6 ] 

CC-?. ^' - 1^<1JK\^ - 9 S fC r> \,) -7 mm\Z:Simt Z . C-A«Al/-'5'3tt; ^^3Si1 

}t^'i^Hir^ife^^i:'-Att7xA7<9:^iS]ic«^c-At^iq]U, -^xAV^^ 

?l?=Mr+L;fe$^-^^l3:^^Ml«?)^|Dl-?l3:^S<«®#lx>Z1 1G):^lQ]ICffi(&ltl. U 
<?) J; 7 5i??ffl<9«|qiSlCI3:litt«IC J; ? ^ilRlS8t^^}i-?i?) ? . m» fC ^ Z Ufai mOim^ 0 40 
A*^^(^]CJ:^T^Sl^J^^ffl<9^l^l»f|l55I}t)^^-?y)I. 
C 0 0 5 7 ] 

nmm z )i m } 0 m d -z iikmt z t}f . iss^g^>x^!)*ll!lv>if?^^>x:6a)at 
^mtit, ±nK<i>m^\c-uQ)9f-cmt^ffmtn^uzExBmn^tmi)z. 

[ 0 0 5 8 ] 

ji Al . 0 JL A (st5t?f) ^ll)Xx-y8Cf3:, mJS9lCJ;'>l, ^^^^1<i:';t#»^ca 

u (is&nmcDX^i)) AWVL-^ mt z . M^t^ctio. 5 ~ 5 v;)s it m^a c 1 1 
^i). 9)t ') jSii)n.mK\ct z )im^(o-»mmiOf'^itt z . t)L. hi') /\\.7 i ) € a -? 13: 
^m<oi5a'^mvL^<ot)rtt^t£^itt&mc^i):iyh=7XhY(. immit u t 0 * n , 50 
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C 0 0 5 9 3 

tliSC*, i:'-Z:K-t3AU-'5'ICJ;')iSaig^^ilq)iSl0 3V.*;6f«i<gU>X1 1<^):^lQ)r:^il^lT 

^^«tffi:*:u>7:i 8. i 4cj;otS*«ii 5±icKX««^ttlc>;cj;oT, •^^ 

xA7$l<9A^'->^*««:«tSII*b*.«*« (K«[SHg) t#?C>i«f-?3=3. 
[ 0 0 6 0 3 

A-f-irl 2tJfA-??'lJ:7IC«->Tl)I. C<9D>h^ZK;''A-^-rl 2ICJ;t>T 

, '5xA7*ii«»-?3i$=J^rti.*.'^9=cSii:»i5i3{>»4:^$=<5htifem^tiR';i»<c^ 

C 0 0 6 1 ] 

*5g?B<9ingff^)5)?/iSic?yi)T. t7xA^H<4)^^<?)«^^'>^^iill•^^tl^i■r?^(y)<9^s^ 
5/3>icj;';it»ufeisss*^. Ell on-9)i , m 4 Y m <D K 9 - y \^ . m^c - 

LO)JLt)l^-m (AE) t2eVV4eV©-a';©:^6Col)T»^*t3IHitJt« 
C 0 0 6 2 ] 

C^^acJ;^^, 4eVc^)x;?;^=f-'lfflt'(6^U^«^, A5'->1'*a3ci) m ffi <?) s « 

im-!d-o>nyh^x\'tfmi))^,ti^i). ^ ^ w ci> 'Sisim it cd m m t ^ m b ^ y ^ . ei oic 
mufej;?«isiaBA^->ic3>(n-7ivss<?)*mBffic?)Si)-sj5iiii>;uT*^iMric^ 

»f^5>J«^T<3. U^t^oT. 3|s5g^lC3TrUT^ll?«^t'-^.<2)Xl^;U¥-itltt2 
[ 0 0 6 3 ] 

-"titfl. 5 e V-?») 2 ©-?raii«ti. ;ci3r. t o V x * ;u "H <?>:*: 9= ii m ^$lSt 
J )!> W » ^ J . JL:^ 7 -f^l/5'ttm^SlJ^i5t?xA7<?)^ICl5it?C>;»fM*UU»f 

[ 0 0 6 4 3 

*fEBB-?tt, ^^C-Z^*fr'5xA7lCfli5ltlCV^^Sl). U;fetffoT. iifl'JflaiCtt'^x 
A 7 ^ H ClESIiilf ^fe U T U T * $ ili/f t I C ^ K « 11 . U o T . * ^ 1+ « 

utt;is-?«^i t njiiir tiiy. «i ai ■? 3= ? 5!i Pi jf^ « X Ri jE^au v He ^ t u 1 1 

<?) ) (?) $) s . 
[ 0 0 6 5 3 

U tH. , C - A t ffl II fe^SSff A ^i' - > QXPil*^ 1 ICJj U T , ^Ji^^^. jjigJitr*! 

U 1 . 

[ 0 0 6 6 3 

•) '5xyV7ti^'4»l^(S;)Pff^<?)mffilC«mr-ttT2A'i*llfitllli6ftlBr. M HX X t& )S ^1 -7- 
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1 . 

[ 0 0 6 7 ] 

- 1.-^9)1 mS.<OJZ:t (Sie u nn~l&+ m m ) t Jl o H t I ^ ^ 31"? ? 

. xtx. It) - Ti^y :t y f 1 - yt ^tik^W.^M'^ 9 y 7 Xt- y 7 4 ^ ^ y h mmj-M 

. ^ 3 I) L OL B 6 €^^^t ffl 11 3 C V ^fr °r^-?3^ I . 31 M ^ U y K 4 2 IC 31 iB ^ffi 4 
[ 0 0 6 8 ] 10 

[ 0 0 6 9 ] 

IJ;?C5JoTlilci)-?. i!ei^M*ill<?)^flttfSU«P5''Jyh"44<?>lft5£«'tfl:j;';tjEICiS 
=t*-tlf^Tl)I*:(y)-?i>)I. J!*.±<?)J;"?«JSSCJ;oT, 3ffiitBl4e*il<?)S'lttftiJ«P 

!7-'Jy h"44<?)^fltCJ;-5T*U«p-r?CVtf9r«gV«?. 
[ 0 0 7 0 ] 

TUI. *J<|l!7''Jyh'44ttt7xA7CliIUTBeS^*l> 3IM5''>lyh"4 2tff^^3S5l 
[ 0 0 7 1 ] 

[ 0 0 7 2 ] 

a;!Pf^10 2n7tt, 2»:x(X, Y)^l?IIC«l!jRFjig«iiC5Pf«»7T-5/'8±C'i7xA 
7tlf|KSrtl. OxA7Ctt^$l9lCJ;';mij£<i)<fcpC^^i:'-/^<?)Xii^t^"^xA7lU 

2. 1 -OfHWit XI. Xx->/'{ttSt';7>'l/^'^A-?aE5llCsfIlUTl)?. Ctltt. Zx--^" 

8 t »isB»»r tt «tff mi«tJR#-r?^4;)i?(f)^. c<?):;^x-;/'«ti«)^882 7ci3:, 

[ 0 0 7 3 ] 40 

S2 6t^';^itiitiTi)i. ctLictt. flij^tiar. OxA*ii±<?)«is-r-?.?=fs«c<^(y) 

<?)tffll)?CVZ:ff-?$=I. ^JPf^l OZCtt. ^fif&JS0ffilJ^d;)«Cfflll»J4t 

[ 0 0 7 4 ] 

BiCJPf^ift X T - V 8 <?)SSltfa in I) Ti^-l ? . ZT->^8<?)«»:S3£t77^y7 
° •7>h- • ^J^-hlD^YtZY. X -y 2> <D^%^WitSi . rr\ S & o t - ^ ■» fh^ Y 

^i)). m^SiS / N it t (oi ±r it -7 mmw.mi^mt mm \^ 1 1 X - y^ mac <^mit)'iD< 
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m (0 m m t Wf^ t z Q )h ^ ^ ^ ^■7' ^ J i y 3 v h(Z)^ictzx-v8t^«ibUT, »c 

C 0 0 7 5 ] 

*^IM«^1 7<?)53tII±ICl8S«rtt2. *77'fA-3(1 ett. SBU*77^A-tll* 

*^U>7:iCJ;oTm*«1 5±Q*^«t3t^iHi^tliim^ (CCD) 1 7®^ 
5feii±ICJS«ri+IJ;7ICU-7tJ;t). ®3t«1 5<5iaDiiicttM*i3 0 0 >:S?Hmte3 0 

*^ll«*^aifS^ (CCD) 1 7tt. ^<i)^3tB±tCSi!i#r 
C 0 0 7 6 ] 

^rc . m\iki^)^^^ (CCD) ci)^5fm';Bt^coiiTi$-?.?. ^nv&m-i'ts. . ccdi 

^-*'>:^;i/2t5ya5/-aib-?$=IJ;7CU;fe. 1 ^ y t \ 7'f>^;fe';<4)Bt!lSltt8-? 
, l7'f>3*.')<?)Sfe3/-aiFff5itllttl25nsec-?iM.«foT. 1B«^;fe9<Z)Sfe 
JfiBmig^^ttl 25nsec/8 (B«) =1 6nseoV«?. CtllU>^U. CCD 

C 0 0 7 7 ] 

ccD;^)^^<<)B^iT•-•?<?)^5faio□t1 28^-»'>:?;nc*it, c<?>i so 

28f-r>^;U-?l£5"J|DlBf^5^iiiUt^:^^"i;tZC>;iCJ;^T. iBtS^^U^gfe^fili 

0^<£)3Cff, Q1 4-f(f)I. 

C 0 0 7 8 ] 

CCDI 7;tA'ic9fflliT"--5'f9^ai^-c>;^>iH5ftt1 28o/v-?;^';. ^ f r y t )l & \^ 
8BtSX1 0 247'^>t;friP)?^^^> C<?>CCDZ:^^-*iCQB#T'--5'ta3fai ric n 
«#iatt«l125USec"i;«3. r^tJ-V, 15/3yKfi«©B«'ls^t1 25JUSe 

[ 0 0 7 9 ] 40 

vklQ ^0 \z s B«-!^'<7'5 0nm-?*tSU*.«e<9«e3t^:^^cj;3^5|?fii«i cm^^ 
*.U<?)«lRf5i^Sli&40 0SeclCJt-^T. 8 0fSt<?)iSiaS<btffJlBS:-?^*.. 3^; 

msfe^jy-^tt^ *^iim^^^t;^d;)Ti»^0i*ccDiR^t)^^c5)^^gfe^aiu3ts-?^iQ 
^3RCCD^^c3vit?j;';SiJ$<?)7'--5'Sfe3^iiiu:S^t^mirtitLf3:, 

[ 0 0 8 0 ] 

B^jaswi 04tt. B^g€■^le*li^1 z Jkz/ \ 9, )iisa32o. 5[jiti2fj^a32ij;';« 

PKrtlTU?. B^iie-BifflJI 8V1 9tt|B|-A^-><?)l?!J«fi|i<i)B«tie«t3J;TC^J 

r>-zff'), i^*<?)B«t anal 2 0 7>Ti» u TiasB^^stt ? »m t «ffl r 3 . c<z)iia* 



(16) 
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^s^tttz^ 2 Z fC J: ') mmitmt til . 
[ 0 0 8 1 ] 

mm€fmQWiff^^ftj:Lf&ff^ . %*imm ^ 0 5P3<5ft'jfiPi+ft<«2 9tA^Aiii:'3.rti 

^»Xt)t tl-Z I) 1 . f - Z StSi . ft'J#8+S^2 9t^>i<i)}i^tSitT< Xt- 

Vfflgll^S8 2 7. ^JPfiarll^SS 2 6 14 <?)^i^tSlC U TffljE^^tiPJTU . m^f 
-/*tffmciUUtitSlc9F.^^tl3J;?C>4%;i/>X^3S25^*:fi^^feiS24Cffl 
jE^i^tJM?. 7 X - 5/"*U«pm 3 0 ra: . SU «P If 1I«S 2 9 >; *i ^ t S it T « » X x - 

ys-^vimti. . 10 

C 0 0 8 2 ] 

^i^Q*ts ^imic u T BiieH t 2 . tr. ^^snnsma i ^ «^ c - (i« t « ii 

T<{)7=7>f>X>h(?)^^CoUT3i?Btl. •5xA7t':7xA«»Xx-;/' (X-Y-0 
Xx-V) 8±IC®!SU, *^K««ilSi3l<?)T^^il»-r^. CZ'?2 2lCJ;'>)t7xA7* 
B <<) at # Hissed U. liHW<i)^5'J^I* + *IC51tlfeffS0A5'->tiE'lg^3. 

C 0 0 8 3 3 

iXiC, ±i5<?)3t^SI«5^(HgtfflllT't7xA7J^ill±<?)lBlKA^'->i^7x-V^»:S|al 

"i^Tfia^^uraciij^^jsi^fc^n:. •t7xA^i!»xx-5/'8CJ;';iQiicffliEtfi7. isiicfli 20 

jEi^Ctt, iMXx-;/'ttglC?yitZ'5xA7*li±<?)|BlKA5'-><?)ffje<?)5'y7-PJ<?) 
^iiSQA^'->aP«^<^)3t^BHgtlR9ii^-?tZ-?2 2C*rv-?--ttT. *mffilIIW©ftS 

Mmic Y - + > 7 1 lif r . ^UT. B«€# t s5«a5 1 scie-siri+i. 

[ 0 0 8 4 ] 

»!IC, '5xA7*li±<?)Il»A^-><?)8lfy7'«'<?)ffi8t«itXx-V8tX^|ql*fett 

y I5^c^mt it . il?f*.^^Ty7'n<^)^feVlHl-<^)A^->flJ:^^<?)*!|?ll«tlR')ii^^^^ 

«u*.<ib. ^ (om )L^%^mmm^-mmm ^ 9ciE«r-tt3. aci)-?, )iisa52oc3v 
t»T, iE«iJ 1 8. 1 9 icse« r tt^Jt^i? i)««^iBi ± t itKsas U T , n5iHiS-?<9Y 
- ^ y Tt6m<?>VL^rtim-i w mt 1 . c<?)Y- + >rtSHT<Pfltsrn«^iii3H«s-?<?) so 

Zx-y^»SVt^ii. '!7xA7QI5IlcPIS^*t»aib, ^t?)^Xx-V8tl51icr-tt 
T life S jS t fliiE -r 3 . >!*>± <?) iQllKffl jEl*^^ t &|5l3Si U ig U T . Isl «£ S g ^ ^ Hf ^ fli 

[ 0 0 8 5 ] 

t K c . ^^mmmmm-^ mi) 1 A 1 mm ±<Dm^ JK ^ - y t m^i . '^xa±-?<?) 
yy7'<i){tS'f'fy7-^0?gei imxtx . ^'e*j<i)\^o)j^7^m')m[^A9-y(Dm')7& 

UCvf) t^di) ll^b. ^<Z)fllt*'J4aiH-a«29lCA:^)t3. ^UT. ':7xA7^II± 
<?)««fi^y7'?jfj;5f^(?)9'y 7" W <?) « « S H « t tZ'? 2 2©*;^SI«lSiSI«±-?s5^ 
tl. at SI jiisj jug , it»fit)€fS^-?S«t/f t7 X A 7 ^ H ci>I5i% 

A^->JP'l9J^I3r;/ ^□>^^bfici)J;7SSBB*li-?S*oftTl)3Ji^-?t^<?)TJt5*-? 40 
Rl df) 3 . Ufetff^T. T y 7- W (el?& A ^ - > <9 U 7 h ^tJ^-fiS ^SE ICSS? . 

[ 0 0 8 6 ] 

)^!C. •^xA7t«^*#!^(i)T^^ll»tI. 5felC*,^SI«J^iHi±-?B5^0;fe 

aiW IC ±IE<?)«*« S1il«}yf A 3 J: ? IC t 1 . C C - A iHi± cair U T t . *<?)3t^ 

SliW^IHS± IC35r U-7T- + >7UJfe.<5V|BlbilIIP3IC. JfelCY-=*=>5"U^iaWf©A^ 

->jifS+i3j;-?ic7T--7'8t^fb-r3. cticj;';. ^mmMmi'^m\cm^\c -i^m. 
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[ 0 0 8 7 ] 

±aj (Sfett-fiP) t^J!ei!t«J-?St)*LT I) 3 »^n:t3: > $g 3^ ^ H «?) « « ^ffi S *B « ffi 
■il^U <55^Tl)«UqI^'ttt^3^3<?)-?il«lR#«ICDf6f?P^*'J6Plll3 2lCJ;^T*li 

o>^mmK-^m®[j -z^ < i!>^t^9)j . 10 

C 0 0 8 8 ] 

^^©^tfiIScsyl)TlSlE^iix-7•;^t#llUTRl^»lcll^i^b^l^i^lrn*:^K«sfi«!P3<?) 

C 0 0 8 9 ] 

*&t?. (¥ ^ft ^5 X A ) 7 t l§ia: U;feXx-5/"8ttx:^lRllU-a3iS 

-?aii^«ll»-r3. ^0^, ^^C-AttS-l y3yhCi)S'5xA7^iI±<Z)|Bl-BK^?lfl; 20 

->^8ttailS£^SjUTl)I<?)-?, *^C-/^t3c98«^«|filSS5CJ;oTXx-V8<?)»ll» 

C 0 0 ? 0 ] 

«^c-A<?)is«fSJii^3uttSg«iitSi*, zx-;/'8iciJitmtfeXx-5/"ifl:S«i^S 

2 9 rcmimt til mm &M.r timtffV^mt XI . tf^r)z:ai><iLmrximt3i\o-LV]m% 2 a 

C 0 0 9 1 ] 80 

¥^^'>xA7ci>^ES;rt, m^c-iA;n.i?i-Q)¥S-?y;p;u^'^Z:.icay^u> € 
^^:•-/*tlll^r?;fe<y)<^)^^^»^>7:6^i^a^g^>7:1 1 omskm^-^ y ^ :>■ ^ v y rem 

l|-ri^^#CJ:?3t^SC<?)Sir3iy^882 6-?(r)3. UtLCd;';. 1iSC«*ftfi^l«<?)*iffl 

i^Cttt7XA7?)^HiiiT)1!ISt^>;Bll^f^iiUJ;?ICUTtJ;U. 
[ 0 0 9 2 1 

m^C-/„t'!7xA7^HlC(fi)it, '5xA7^H±ci)mM<^>l!{*tSma 

(namjs) b iicM^t z , ^<z>ffi;:«;3fe3f^gtccD 40 

fR^I 7lCJ;'J^a«)«IHi€^C$lllt. C(!)iHg€^tlHi?£igll51 04ClR';iiC> 
. ^UT, *UfiPlf»fflS2 9*^>4<?)JlifrtSitTftUfiPU2 8lCJ;';*it«4*L^^^C-/^ll 

t^ffl:Slc?i^^&ufeffl«fl«c^UT<^)«^c-^^li«€¥V0T, lE«flJi 8 (tfetti 
9 ) c&mt z . 

[ 0 0 9 3 ] 

t^Bt z ^^M.mm\z ui (om^m^-^iSL'} & . iE«aJi 9nciE«r-tt^itfr>4, 
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[ 0 0 9 4 ] 

± IE <i) ^ ^ j-k^ . ^(y)« :®2p>j«i^«Si pC c ^ I) T <?> m M <Z) *t S ^ M 

:^ u T ?if , c a ^ <?) A:tiT'- -J' cs^ ±i5^aa;5pnc o u T <9«s t ii<7 u , wmq) 

[0095] 

^UT. ±lEV*4i©t2*^SII«!lCol»T<?)JR4IIHS^^t8E«aJ1 9P3C]R9ae'>;|Bl 
itlC« C a*^a»t5PfC ^ 11 T <?)IHg'li^ V felClE«fiP 1 8 WiriB*8r *lfe±iEKa»C 

IC-5l)T<?)A^->XliSci)*l»t^5^ili-r?. ^i3^, ±lea2|fi (KS) 5C5l?f^UTtt. ±IE 

U T I. U . -IJiJ^ I* . ¥^^$$C5^ ( X A ) ^ H C A 5' - > t ff^^ t '!7xA±iIIC 
t)fe'>iTSA^'->>;±lA^'->^-?<j)^t)-d:rti^Rtfrfgit2C-^t^3f)3. C^d; 20 

Jt«*?tat>f|Bl-'!7xAW*)Il)ttlnl-yy7-PJ<?>A^'->|o|±-?^3V. 
±lE©J:7^i':?xA±llCt)fe';5gSU^^R CTlPii) laa^v^tiTt*?. 
[ 0 0 9 6 ] 

1 u . ic J; n «r « ^d;)^& (SftXPii) ? u "i: t^fj o T u 3 tifli <?> mg-iB^ 

fej;?«'!7xA#iiict)fe';fg^ufe^Att«ifiA<«fflric>jtf-?$=z. 

[ 0 0 9 7 ] 

ie«ai5i 8, 1 9P3ciEtir*L*.iiiii«€^i3:. ^aTft>ii»aJzonic5f'jiisti> ^ 

TXie^PJ^t^^r+l. ?:PiS>;^J^r4t^A^->«J«<?)B«Hi^V^lLJ.Jk?K9flia©B« 
[ 0 0 9 8 ] 

<5)«#StJ5lftUfeB«t?^S?0. *^l&r^A^'->1i&«!C^UT<?)B«'IS^tit«*j|fi-r 

Icyic<i;oT> A^->XPil(9*S8t*tiii-r2C'>^JfrRl^E>:«iofe. cttCJ;';. 

[ 0 0 9 9 ] 40 

c*OTUi»^ictt, %7 7 4K-%^ e^yy'fA-fSiiaie^yic^-ibtWiticv^ 
fliiqr^-?^?. B«'la^<i)]R#Mfi^B«SBaicM3^t«it?CV-?tflii-??= 

[01 00] 

*SS6^J-?tt> 1V3y^<9Sgl4^&}!St5um.ft>;UT, 15/3yh(D9gt^^lJiPJ-?t3cM 
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Bvhi^^O. 1 8usec-?--3<9§ISiimj!$ (5Limft) t^«U;felJ^. mj-^' - Lti 
T. )^;'^ic8Pvti'ffi:St?^lbbT. x:SiQiiooumxy^iqiiooum<?)eH^I*tzo 

XZ0 = 400 V3y 
C 0 1 0 1 ] 

<o^ s ccD«^i 7±ictt. =&i5/3yi-&c. '^ci>t^<i>w^ c - LT.^^m.fcnm 

CCD*^IC*m*L3ffi;X®<i5ifc«»bT47<. CO^^tmu^QX^. @1 5-?if>I 10 

e 

[01 02] 

CCD5ll^1 7ICH:1 0 24X1 0 24ll*<?)e<?)tffll)fe. CCD3ll^±-?<Z)llffl*lt 

't7xA75ftffl±7^ci)5 0nm^l<4)^MlClS^U. «toT. '!7xA7^H±-?Q)iV3yK 
<OW.mW.n (5um^) tt« CCD*^S3tH±-?<?)1 00X1 00B1l<?)tiM (CCD 

*^g*ii^^*<?)i/iooicffl^-ri) v^si. ^UT. ccBm^<D^tftm±^-^u 
mit.m±<!)5 0 umnto^mt It) A--d'^ 1 j^ytob^. «toT, a:3P^*iffl±-?<i>5ou 

nn^<?)^J!S<9l£:^#t#I;fe(y)Cl3c. 0. 1 8 (usee) xi 00 (Vavh) =1 8 
(usee) t J z: )i Y ^ Z . 

C 0 1 0 3 ] 20 
±i£<?)J;7ICl/T. 9xA7*li±<i)5 0urinftQ^«<?)B«t1 8ijLSec-?CCD± 

<irtt?.st^^ffl±<?)i8iJtf-ri»j©««<i)iniM^tJRS-r?;fe(!;)cf*xx-v8t5 
-;/'8t-^as-?^«E»» (con-t t nuous mov i r\ f ) rtt^^idtfto 
^.tS^^i(p]iS5CJ;oT^stiii^i^'-/*txx-;/'8<9^iJ>icii«trttT«isi*st 

^J;?ICb^. CtLCJ;';. Zx-;/*8t^»-#±7tt3S»ICib3«tSi^^-?-trDC 
C 0 1 0 4 ] 80 

ttUx c<^)^ilql^ijE€^t9R^9i*<?>^BlSl8g5lcjS';ss«m^c•-^.<?)flBlDlt{t'J«prtt?. 
m<iiRias5va»UT)s^g^^iiP)SSi o tmrftit-z . ccb ±~S'0>^^mxmo>VLmtit 

± 15© X X - IC J; 1 C - ^.ffiiB«» t S It « 11 J; > C U C *l IC J; 'J , X 



[0105] 

tccD±ciii/^?f^5)c'tic5t3it^Ttt0. 7 2seoV5Ji. 9to>nmm^ 
(?)»^>;|Bl«ic. ccD^^^-t5c<4)(l^i (pC5^^ffli5 0um^ic^i)T<?)B«) t^Jy-ai 
t<i)ici 25usect^;:&l?-?i?)lfed;), 9t5^^Iiaicm^^*.'>»5sec25f^Bl?-i;tS 
3. CCD«^C?ifitIIHIU^fi?Vll«€¥<J>8fcJ^fflUI3:ai47UT47tD^l?»>4> »1IC 

^;fe.';iCollT<5«am5!i*llll3:5 S e. o )i^J . 



40 



50 
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C 0 1 0 6 ] 

.-3UT^WFvb;fet^. ^^^"y I. A 1 ftm-T' <D A ^ ~ y m*) iB: b V f \c BO -z . c (om^ 
mnsL<^fnm»m < ^ J . cticj;';, '^ffi'it<?)iiii)A5'->xiiig*tstffiiJi-?$=?. 

[0107] 

inmmz) 10 

C <9*^ttT D I -12 >;0?|*ti. 3 t 3t^^«ISIIl C3y U T -lfi«l 

C 0 1 0 8 ] 

ioi<?)«iibiigtiBi-ic-ric>:-?, m^tff n y V- ±t ^mt J mo> m^-^ m-s- b -z Bi:fo t 20 

^ ^ V 1^ ^ ? • 

C 0 1 0 9 3 

^nmm-7't3:, %<j>nmm ^ n k nmrni^ (d m-^ (o c c b<i y v- y m^c . -la^Bfej^aiu 
ti 28fir>;it;nc«-iiju^+i^na£47UTaj^iti-rcvicj;'>)v aaiitst4M^'f 
>/»>;u^. ^^^Mc!>X^ t ta . x-^^c 6 ^mtk. y^ifiic2048ll*<?) 

t(o-^mi)^. } V y( y <i> xi5 7 . K^^m ±<o 5 0 n n\ , y^fSifiri**aioo 
umcffi^tl. Iiif5 0nm> ai OOum<?)il#»f4M/fi>03ig-?iK:^-?- 

4V?C>:iC^JZ*.(y). Xx - ^ ci)a«6^it)^S tCifiJlalbiDS (50nm/250ns 
ec = 2 0 0mm/sec) VUTUI. c<?)J;?lc, «lfif&«<?)x^|Bl«»ttXx-5/* 
8t«i»rtt2C^CJ; 30 
[01103 

i5/3yh<z)|gli«Mtt5um^-?^3<4)-?, @i 6<?)j;"5-ic. ^«««<?)y:^ita 

- t *1 t T *l!*»f* b 2 . t«t)-«r, 7 X- V 8 *frx^ iRl C 1 5/ 3 

yh^- (5um) «it«!ijt:?iac^^c-i:^ty:5i^]ci 0 0jum*:fi-r3;&5?»fi?)3 

. 15/3yl-<9FfrWiit^t1. 25uSec^r?V, y^|D)C100um(20V3y 
t*M-riCI3:25useo)^f?V«Io 7x-V8ci)x:S(Ql^!!»3iStt2 
oomm/sec^fiftli^ii. Zx-;/'8t)frx:^|DiicTJgi =^ 3 v h (5um) ^ibt 
IIC5r?i^^tt25uSecV«?. C©J;?IC. X^IrIICI VsyK* (5um) <?) 

x - z/" c ^ t J m )i y 15 foi ro z 0 y 3 y \- (i ooum) (^m^f-z^ASic 

5 r ^ t - It « ISK ^ ^t^i D ^ Q t 1% I) I) I . C 0 :^ IC ^ o TSC^^^ H 40 

Hi cm^ (om^-^MntZfcti. ±ji^<95umxi 0 oum<?>Bflt^:l^J!$n:oi)T<z> 
jfesmsi^S (25jusec) <o zx^ 0^fSt5tic>;ic«^<?)-?, sCJPr^iisi c 

[01113 

mmtff z 0 orTnm/seo-?;r>3X^»i. +«>7x-5/'«Sncj;iltfi®«<3>x:^iqi^llii/f 
Ri^g utAt^(9^c^^c-/A<?)^^isii«!±y:^iqi*a<Pfe(!;)<?) + :»-«itst«i 

[0112] 50 
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( fIJfe 4 ) 
[01 13] 

flilfiJtSit.^S'tii^^Celec-ti^ostoL-tic sectoi" electi^o 
cLe) l?<P«^ffil^882 0 5 (C J: ') Xn&<0^W.t'^^1 -7 ^ - Aly - ^ 2 0 3C«» 

^n'^u yx z 0 6 \'cmmxmti , mj-\:'-Lt3:i^'&i\^yxG>mm^m-7''pax4-K 10 
t]is^-?3>f';?i^!a)^>x■2 0 e icj:*; t7xA2 0 7<?)^iicSii«^ioin:^?>o*:iii«:« 

-LY^j . '5xA2O7cepADtim)±^^';<?)ies#iciiUT(aiiJ6-0yi 
-? (?) z . 

CGI 14] 

xA7t]R';ai^riciii«-ii?^«s e Ming t s^s-? ?ic>:tfiftsi-?^i. t^ft-i?. 
c-/^^2A^-■? 24 3t»^^rttric«^c-/^tiiiirit7J;7cb. rantict^xA 

^mXy'-yZO 8CJ;'>'t7xA20 7-?8EMffl>^%U>7'2 3 3<?)*«lTC«»ttl 

l3r'^xA 20 7<^)ffl:<^)^Itsci)^^tfrll^fT-?$=^.^^a^,l2l1'^ z ^ ^ tuf^m u y x . z 

13> 214l3:ffiXL/>7"« 222tt8EMraD>T">-JM/>X, 228l3:C-/^*'J«pm 20 
> 2 3 2 tt^ffi?P«*"J«Pil1i , 2 5 2l*pt5Pf^. 2e3tt01««aifi|Jtmt. 
[0115] 

z: om^tn. nn^b ^xm(Dmm^^i-d'*ii <^iii<?)'5xAQA^'->fiis^*jifi^#S5 

[0116] 

( H B«J 5 ) 

*^]66^J«:> U'l^<iC)tAb-7jt'^A^-yYX^&JK^-y)io>m^^-^^\3t-0:Jm^m 

stgiit*.e<?)-?if)i. 01 8c^<?)«s)ftmt. «^3Sij;'jaiMriifem^)iatt. c 
-A-dAu--?3iCcfe';'!7xA7icsii5*«i:di&icfliiiqir*i, *tt»u>7:6cj; so 

(t7xA) 3!?ffllcSiI^t:SlRlC^?>o;fel«:<9Ati«^)8l3 0 1 ti^M^t tlZ , Um ( 
Ox A) 7ICtt. m'5-t&G>iSimm&Yii{^m[3 A0mVL»U^iP)Dm'M9 fC J: ^-Z^P)D7 

7ius^TaTf';.P3JLl/>7:mffi(oLpe)"tu^e lens eleotz-ooLe) 
4lV»C3Pf7<?)^<9M3t^^tRr^-?9=lJ;?5J«5^-?^7. ff^tt^tllSSt^tM 

7?=^. P3JLI/>7:^ffi4l>:9<;5^7<?)^-?AS§«^®3 0 1tt^iIlU.M3*r^i.T, 
7<?)$IlCJKBg^*l^¥«ftA^->3^tt^*m<?)tt:«t>RmitU*:«J?ICJ;';A«^^i» 

3 0 1 iSSCN^fClftiRrmx^^ Uf\o>m±i^^^ -^^X-Z ^mm^f^ Z O 2>;55Z, 
sC5^7<9^HlCi!ie^f^t*^^fetI«^Ctt> Al^m^MS 0 1 tSt5Pf7lU)iAUT« JSigil 40 

mnjf^mi^nxmi^m^-^'ssimfs. xtx, 121 90iifrniatt> -> (si 

) 8 10±IC3liBiRffi(8iO2)S) 3 1 1»fpB)?rtLfe':7xAICD>'^:7h7K-;UADI» 
mm-?^5iU-7ll?jE^^ffifiI53 1 2"^^. 4=^aPlCtt^ffi<i)ElCi?)I8 t02<?>3* 

es iciue) icj;';s«>^ai&eii*®-?if)i^^sffiaP3 1 3»fa^i. 
-5Xm^ffiict^t^-»;^^<?)JStaiJt(+ke meo-n numfcer of sec 
on<ta.)~y electrons excitect Per inctoLent- el 
ectron ) t^i j;';/Jvruffii&x^;u=**-<?)^^at)ie3!ii|»st5|?HcSgtit^v, 
«eilt?2!l»CfH3:A€l5 (m^) t^SHt^CVCJ; 9^*^1-3. -IJ'J^I*. 8 i 02ttJS3 

0eVJj*>T<?)8SS4x;?;i/=^--?. -»:^^<9J5iiBitt/fi*$i^«';a^l-ri. 01 9 ( 50 
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ol) i3:3iieii:ii3i ^ A^mt ^ 1 »^ o) ^DM^m g> ixnt m b ft t Q h J . ^mi 

x;^^i..=*'-evotS4^'x:?;u=t'-Ktfr'; i&no. r f y s P r & a.<L) tn-o ^to> 

)it 1 . vo-f. )\^'¥-t3iKm tent Jm^m^ <?)«fflii>;sKtiw^Jia<?)x:? 

tci)-^»ii . At^l^«l3 0 1t9^;5l?^7lcslS^u«filtIv. sse 

m & 1 1 icitAtm^stvsigi^Ms i i n ^ mm^'^^r -z d < m^s-WLifi^ ^) ^ k,m^ 

DJi^lCtt. leHtHSl 1ttA««^iS3 0 1}t^iiAU«<«?il'llt*-?A^mUT5^S 

«3i 0lc^Al^ii^i'<^)■?l5^^ya^^usu^f. ^^^ffisusi s tt^^mmnfx^ < . 
mmm^'M^ri u <9.=5-m.-»i\\t i)Ci>-7-n.^m[, ^ixi&M ^1 . @i 9 (t) 

^)iiffi3 1 1 ?yj;&p^^^ffifiP3 1 S'^llliffl^Cff^PJt'r^tT. JL ^ )l =^ - V 0 J: ^) fl\ 7 

iiA«^^)S3o 1 tj&«ttt3t^x jE^mffifiPS 1 z c!>m±)S. mtctiv 0 (o^m^m s 

1 5 *ff?^Ej?r cAS^m^s 3 0 1 ttz^^ffifip 8 1 z icmmt J , ^mm.'s-t&z 

0 Z o)mB^ (t imoL^e) ttjE^^ffiflJS 1 2>;^^llffiaP8 1 30ii±iE«J(?)*Sffi 

02 1 (0L)tt3x3 9y<57 0nmft7-=77A5'-><?)jE^®tff0V,'^*A-5'-><?)^ 20 
Aa5»f-1V. 8iO2il2:^-2VC««U*.»#C.jESaP€ffl:0Vd;';i. 2ViaV 

. AS^^^aso 1<i)x:^;i/=**-t^^b^tt3C'i:CJ;oT. 3lig««»3 1 1<?)?P««ffit 
fft5W<?)S«<?>«ffl (OV) O^UTeVI <Z)X*;U1*-tJ%oJ5.AI*m^)»3 0 1 

(*t-«.TVi <!)¥^<ttiffi3 1 6-?>&«m3t^, VI <?)#«<a:iii3 1 eQff^tttiiEW^ffi so 

8P3 1 2V^^^ffi8P3 1 30lI±3ff<«-?ttX?=<S«?<?)-?, eV1<i)X:?;U=^-tJ% 
o;fe.A«m^;®3 0 1 t it)z.Rmm^m 5 O 2<?)fiS«4ll-?tjE^mffiaJ3 1 zy:^ 

it)f ^ J T in¥WLZi y T y V- Y ^ Ziltx . jSEit IS © K s t D . mffiiiffitD. K^<?)Sim¥ 

e of c (K, p a. o I ± o r- ) c = £ 0 £ r- 8 / i)-d-^t)t ill . )tY xtx . mm 0 . 
4 u tm . 8 r = 4 <?)3»iltli 11 « Z 0 u m S 1 u AQ^a tSSSi r , 1V<?)« 

J±C^«tlBt^(3:?y3TrJ;^3 5nSV^5I<i)-?. -ll»<?)Wie^^UT5^^^btI. iffili 
CC-?. '5xA7C^;fei4rCjS.^t?;&SS^^ilil3 0 2'^fJSyc^ -^xACfftff) 7IU 

Al^S^ttS 0 1 »m^t 1 ^ ^ -zum 1 li^ -))im^t)fft^t J » . -iX*^© 
JSiaiftS*?fi(a,n^ulot/" otisti^ttution of seconoLoLi-y 
elect^ons)ttEI7C/TvtJ:?-|C«'l5(bfeJF0>;SI. -^C-?. \y y X 6 o> 
i^m^m (io-ckfOGOLl P l(xne) jfi<§ICl5itfeD>h7Zh7A-fr 1 2 

t/j\r< UT^*ii3r. nm-d-nb )z.-):f^m^t3iaY ny ^ X h 7 K - f ^ i 2cj; 50 
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[0117] 
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m^5isitt'>xA7j;9ft-r2AcjEm<fl:ics»n.T3ir';« m^ssi ti^ ^i^iiLt ti^xmm 

^iSl3 0 1tt'!7xA7<?)li±?3l$=Hr*lTj&MS^)®3 0 2V«I. - t , S|-<5«i^ 

5^7 1 Y 0 JL A 1 Y tUl^ 5 OOV<?)^ttMt}%f, ^-(Dmj-mi 1 tf^ K M l& t Xl)s,m ^ 

c Pi-iSm) 7 3 IS V S <5 IC 7 □ - X -f > r r V - yU h' 7 4 IC S t)tl T 

3y'K sttJ?7^';7:A7 8cAt^■rI^^)Sttevs<?)x:?;^=^'-«ltMi$r^tT^llSlts 

^$11 n K }&mb )z,m^m. 2, o i is. ai^7-'j7"z^7 & Qmrnn-m b o ov*-?M3$^ti. 

> BK^7-iJ7"/^7 2CA*ft?. -15 > Si-<?>m^5®7 1t^^aiSiOfe^^^S3 0 3tt. 

iK^T' '>»7:/*7 8cA«t?iiific«&i ooov*-?Ma-?-ii.. mny *j X 1 z c 

tl. CC-?7'iJ7*Z^W<i)fiiim^St5:»'0XICsaSttL(*. m^)Sl301l3C-!^-<7nh 
□ >¥4i1 50mm, ^^)SI802tt¥4iD21 Omm<?)l/i5itRll)T|Bl-3tlfi304 

nm(om±is.iis-7'^\^Rt ti^ stum's- tSiZ 0 za. ati?7-'>>x/^7 3cAisuTASt^ 

S,m3\ol'cmi^t iik,iSt. 't'SU>7' (t ntermecttoLte I ens) 1 
3. iftfi^u>7: (projection lens) i 4tJibT, «3t;fii 5±iciia« 

tifll. 20 

< H Jfti ffj 7 > 

024lcrvr*ll]SfeB'JlS. «-<9*^5S2 0 1 ^ <t:Z/9i -<DW.m y X Z 0 2tlES0T 

. m -(ows-m z 0 i n ^ a^m i )z.m^m 2. 0 3tnjLu>7-*ffi4 1 TflJicffi^irttT 
P9a u > 7'«ffi4 ivw^7<?)mcepjDrti?«s-?5a«r*i^x;?;u=t*-j;';x?=i-rn 

fS:. S¥'ttS5IL^^3 04l3:pC5PfHlCii-ri. 0iXtX. m^^Sum=S- S 0 ^ (0 15 \^ 1i » % 
164 0 2lC>ifU 3 0S««4U;fe:SlQ)CK.*-:7'?tl^Tl)*lf3r. 38^(9^^512 0 1 tA^S 

3m^)i®3 0 z Q mmmjxY utk, R}Li/>7r^ffi4 i v»cjm7<?) la c^p Air ti 3 ^ 

SC500V/COS30' = 577ViD;tJ5.«St#if7'^*ll3r. SI'^iJtSLUfeS^ 30 
3 04<?)t:*-7P3E'^B:M5PF7ClK5 0 OVci)ADiI^J±-?Bg«-??="S<?)-?, fftJ^7tjE^m 
rttlCVZ^-?9=3. mfiETi5lcai55rtt3^^i(S3 0 3<i)ftS?V<fe&fffiSf3c, SISttiXSL 
^^ 3 0 4 t^M3i^^-?l^ii (-troLJec-toK^y) t3fX?C>;t%;SUT. )SS«r 
tt3*.d;)<P9l«^^)8l3 0 1 >:BK«fflS»fai5!BlU <55?J;-5-|ca^t3tfr, 7 ^ ^ T Z 
0 4 C C - >:C'-^.ffi5^1b«l«gtJ%^1±. BKS§fltlt^lHfi-?$=3J:?CL/T 

I) 3 . 

< H iS 8 > 

025CyTvt:*:|IWS^5'Jtt, St5Wt?»«ritI¥®>:tT3lfe3i25ltBeaUT, pCJPHC* 
ll25 2t|D]'^§?.*[-?$=3<fe7 ^J«pX-?<h 3. ^5Pf7CSt^7tm^t3ttH<9tt*S?& 
J;';^$=SX:?;i.=^-<?)3feiSiStSgtiJf*l,f3^, ^^7t^^at5^t^EairtllC>;iC<i;oT 40 
, stff7. ti^mt-tt3CV»f-??=3. ia26<i)BlfIi0l3:, 5/';d> (8i) ±luSiEi!tli 
(8 i 02BS) t^5^B)frtl^'!7xACD>-5':7K/rv-yUini«^^>TXx> (W) 7-^7 
tP1iif)&^Xl)s,U'l^l . 't'*flJ<4)7-77SiJlC8 i 02©^ ICiEBl 

1212 6 (a.)ttiSiBiltIl3 1 1tjE^mrttI«^<?)^!lifflSSti<9«^StymUfefe<i)-?ah3. 
«;}pf7©«iltlC*^UT«^^l «?)€<fl:tt + VP<?)jE«<ltCl»tl. m^SSil ZA^ffiS^Ofe 
^^113 0 1 ttP3JL««6 4 1 >;»t!Pf7 <9ia-?M«r*lT. BC5W<?>ll±?E«-?:^|qJtfJ^T 
>&Wm^)®3 0 2V^J3. 8i02<?)tt*^?§ltt3V3TfJ;^9eV-?i?)3<?)-?. 3t<l25 2 

Yb-^ e.w J:*) at )[^^-0)^[)^%m-^mf^\cKf\tcmtitiH3:. 8 102 -^^Pjfr 

tL3j!ei^K3l 1l*atm^305t»iait3<4)-?. 1226 (t) ICyTv-rd;7lC, iSieJi>li3 50 
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8 1 1 c> jL^m-» 7 ^, fC^^ t J )i . Atiim^liS 0 1 o) - ^ttfrnrnm Z 1 1 ICittlJ; 
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